(b) computationally selecting one or more cross-over sites on the sequences of 
the two more parental polypeptides or parental nucleic acids for recombination, 
thereby defining one or more recombinant polypeptides or recombinant nucleic acids 
that result from a cross-over between at least two of the two or more parental 
polypeptides or parental nucleic acids; 

(c) selecting at least one of the recombinant polypeptides or recombinant 
nucleic acids by computationally assessing three-dimensional structural stability of at 
least some of the recombinant polypeptides or polypeptides encoded by the 
recombinant nucleic acids; and 

(d) synthesizing at least one portion of the one or more recombinant 
polypeptides or recombinant nucleic acids selected in (c). 



95. (Twice Amended) The method of claim 94, wherein synthesizing the at 
least one portion of the at least one selected recombinant polypeptides or recombinant 
nucleic acids comprises providing fragments of the two or more parental nucleic acids 
and at least one of the bridge oligonucleotides, hybridizing the fragments and the 
bridge oligonucleotides and elongating the hybridized fragments with a polymerase or 
a ligase. 

96. (Amended) The method of claim 93, wherein the two or more parental 
sequences display less than about 50% identity. 

97. (Twice Amended) The method of claim 93, wherein selecting the at least 
one recombinant polypeptide or recombinant nucleic acid in (c) comprises one or 
more of: 

(i) performing an energy minimization analysis of the at least one recombinant 
polypeptide; 

(ii) performing a stability analysis of the recombinant polypeptides or 
polypeptides encoded by the recombinant nucleic acids; 

(iii) comparing an energy minimized model of the recombinant polypeptides 
or polypeptides encoded by the recombinant nucleic acids to an energy minimized 
model of one or more of the two or more parental nucleic acids or polypeptides; 

(iv) performing protein threading on one or more of the parental or 
recombinant polypeptides; and, 

(v) selecting the cross-over sites for recombination between the two or more 
parental nucleic acid sequences or polypeptides to occur within regions of structural 
overlap, thereby determining the sequence of the at least one recombinant nucleic acid 
or polypeptide; 
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(vi) performing one or more of: PDA, a branch-and-terminate a combinatorial 
optimization analysis, a dead end elimination, a genetic or mean-field analysis, or 
analysis of protein folding by threading, of the recombinant polypeptides or 
polypeptides encoded by the recombinant nucleic acids; 

(vii) performing PDA of at least one of the two or more parental sequences; 

and 

(viii) comparing a PDA of the recombinant polypeptides or polypeptides 
encoded by the recombinant nucleic acids to a PDA of at least one of the two or more 
parental sequences. 

98. (Twice Amended) The method of claim 93, wherein (b) and (c) are 
performed simultaneously. 



Please enter new claims 133-156 as follows. 



133. (New) The method of claim 93, wherein computationally selecting one 
or more cross-over sites on the sequences of the two more parental polypeptides or 
nucleic acids for recombination comprises (i) identifying sites that correspond to 
overlapping amino acids in the parental polypeptides or (ii) identifying sites that will 
preserve selected subunits, domains, or motifs in the parental polypeptides. 

134. (New) The method of claim 93, wherein (d) comprises synthesizing a 
set of oligonucleotides. 

135. (New) The method of claim 134, wherein the set of oligonucleotides 
comprises one or more oligonucleotide member between about 20 and about 60 
nucleotides in length. 

136. (New) The method of claim 134, further comprising: 

(e) recombining the set of oligonucleotides in vitro to generate a set of 
polynucleotide variants. 

137. (New) The method of claim 136, wherein the polynucleotide variants 
are recombinant nucleic acids and wherein (e) comprises assembling a library of the 
recombinant nucleic acids parallel. 
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138. (New) The method of claim 136, wherein the polynucleotide variants 
are recombinant nucleic acids and wherein (e) comprises assembling a library of the 
recombinant nucleic acids by ligation of the oligonucleotides. 

139. (New) A method of identifying a set of oligonucleotides for use in an 
in vitro recombination procedure, the method comprising: 

(a) providing data identifying sequences of two or more parental polypeptides 
or parental nucleic acids that encode the polypeptides; 

(b) computationally selecting one or more cross-over sites on the sequences 
based on structural information about the parental polypeptides or polypeptides 
encoded by the parental nucleic acids; thereby defining one or more recombinant 
polypeptides or recombinant nucleic acids that result from cross-overs between the 
parental polypeptides or nucleic acids at the one or more cross-over sites; 

(c) selecting at least one of the recombinant polypeptides or recombinant 
nucleic acids by computationally assessing structural stability of at least some of the 
recombinant polypeptides or polypeptides encoded by the recombinant nucleic acids; 
and 

(d) computationally identifying one or more oligonucleotides for in vitro 
recombination by choosing at least one portion of at least one of the recombinant 
polypeptides or recombinant nucleic acids selected in (c). 

140. (New) The method of claim 139, wherein the structural information 
employed in (b) comprises information depicting the three-dimensional structure of at 
least a portion of the parental polypeptides or polypeptides encoded by the parental 
nucleic acids. 

141. (New) The method of claim 139, wherein (b) comprises selecting 
cross-over points that correspond to overlapping amino acids in the parental 
polypeptides. 

142. (New) The method of claim 139, wherein (b) comprises selecting 
cross-over points at sites that will preserve selected subunits, domains, or motifs in 
the parental polypeptides. 

143. (New) The method of claim 139, wherein (b) comprises selecting 
cross-over points at sites chosen to maintain or disrupt one ore more structural 
relationships between two or more amino acids in the parental polypeptides. 
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144. (New) The method of claim 139, further comprising performing an 
additional genetic operation on one or more of the parental or recombinant 
polypeptides or the parental or recombinant nucleic acids. 

145. (New) The method of claim 144, wherein the genetic operation is 
selected from the group consisting of multiplication, mutation, fragmentation, and 
ligation. 

146. (New) The method of claim 139, wherein at least one of the parental 
polypeptides or the parental nucleic acids comprise a naturally occurring polypeptide 
or a naturally occurring nucleic acid that encodes a polypeptide. 

147. (New) The method of claim 139, wherein (c) comprises 
computationally assessing three-dimensional structural stability of at least some of the 
recombinant polypeptides or polypeptides encoded by the recombinant nucleic acids. 

148. (New) A computer program product comprising a machine readable 
medium on which is provided program instructions for identifying a set of 
oligonucleotides for use in an in vitro recombination procedure, the program 
instructions comprising: 

(a) code for providing data identifying sequences of two or more parental 
polypeptides or parental nucleic acids that encode the polypeptides; 

(b) code for selecting one or more cross-over sites on the sequences based on 
structural information about the parental polypeptides or polypeptides encoded by the 
parental nucleic acids; thereby defining one or more recombinant polypeptides or 
recombinant nucleic acids that result from cross-overs between the parental 
polypeptides or nucleic acids at the one or more cross-over sites; 

(c) code for selecting at least one of the recombinant polypeptides or 
recombinant nucleic acids by assessing structural stability of at least some of the 
recombinant polypeptides or polypeptides encoded by the recombinant nucleic acids; 
and 

(d) code for identifying one or more oligonucleotides for in vitro 
recombination by choosing at least one portion of at least one of the recombinant 
polypeptides or recombinant nucleic acids selected in (c). 

149. (New) The computer program product of claim 148, wherein the 
structural information employed in (b) comprises information depicting the three- 
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dimensional structure of at least a portion of the parental polypeptides or polypeptides 
encoded by the parental nucleic acids. 

150. (New) The computer program product of claim 148, wherein (b) 
comprises code for selecting cross-over points that correspond to overlapping amino 
acids in the parental polypeptides. 

151. (New) The computer program product of claim 148, wherein (b) 
comprises code for selecting cross-over points at sites that will preserve selected 
subunits, domains, or motifs in the parental polypeptides. 

152. (New) The computer program product of claim 148, wherein (b) 
comprises code for selecting cross-over points at sites chosen to maintain or disrupt 
one ore more structural relationships between two or more amino acids in the parental 
polypeptides. 

153. (New) The computer program of claim 148, further comprising code 
for performing an additional genetic operation on one or more of the parental or 
recombinant polypeptides or the parental or recombinant nucleic acids. 

154. (New) The computer program product of claim 153, wherein the 
genetic operation is selected from the group consisting of multiplication, mutation, 
fragmentation, and ligation. 

155. (New) The computer program product of claim 148, wherein at least 
one of the parental polypeptides or the parental nucleic acids comprise a naturally 
occurring polypeptide or a naturally occurring nucleic acid that encodes a 
polypeptide. 

156. (New) The computer program product of claim 148, wherein (c) 
comprises code for assessing three-dimensional structural stability of at least some of 
the recombinant polypeptides or polypeptides encoded by the recombinant nucleic 
acids. 



